Apoptosis resistance, mitotic catastrophe, and loss of ploidy control in Burkitt lymphoma.
Resistance to cell death is the major cause of chemotherapy failure in most kinds of cancers, including Burkitt lymphoma (BL). When analyzing therapy resistance in Burkitt lymphoma (BL), we discovered a link between apoptosis resistance and ploidy control. We therefore studied systematically a panel of 15 BL lines for apoptosis induction upon treatment with microtubule inhibitors and compared three types of microtubule toxins, i.e., paclitaxel, nocodazole and vincristine. We found an inverse relationship between apoptosis sensitivity and ploidy control. Thus, cells resistant to paclitaxel- or nocodazole-induced apoptosis underwent mitotic catastrophe and developed polyploidy (>4N). Mechanistically, apoptosis resistance was linked to failure of caspase activation, which was most pronounced in cells lacking the pro-apoptotic multidomain Bcl-2 homologs Bax and Bak. Pharmacological caspase inhibition promoted polyploidy upon exposure to paclitaxel and nocodazole supporting the relationship between resistance to apoptosis and polyploidization. Of note, vincristine induced persistent mitotic arrest but no loss of ploidy control. Considering targets to facilitate Bax/Bak-independent cell death and to avoid drug-induced mitotic catastrophe and consecutive mitotic catastrophe should be of great importance to overcome therapy resistance and therapy-related events that result in ploidy changes and tumor progression. Inverse relation of apoptosis and polyploidy induction by paclitaxel or nocodazole in BL. Resistant cells undergo mitotic catastrophe and develop polyploidy. Lack of Bax/Bak confers resistance and leads to induction of polyploidy in BL. Intact apoptosis response protects from polyploidy as a result of mitotic catastrophe.